Abstract: Pneumoconiosis is considered as one of the hazardous chronic health diseases in the Hong Kong construction industry. Most frontline workers lack proper education and their health and safety awareness is relatively low. Therefore, management of an organization plays a momentous role to implement the control of hazards within organizations and to incorporate health and safety into their operations. Personal protective equipment is designed, only after all health and safety measures, to remove and to control health and safety hazards. In the case of respiratory hazards, the hazard at source is impossible to entirely eliminate. Thus, wearing the personal respiratory protective equipment against the health and safety illnesses becomes critical. This paper examines awareness and attitude in using the personal respiratory protective equipment in the Hong Kong construction industry. Questionnaire survey and structured interviews are conducted. From the survey results, it is found that awareness and understanding of the health and safety hazards, is insufficient. Moreover, workers are not familiar with the risks of the equipment fitting, and health and safety. Health and safety awareness can influence health and safety attitude and behaviour. The low awareness of health and safety would make worker more vulnerable to illness. Recommendations to improve health and safety awareness and understanding of health and safety diseases are also given in this study.
INTRODUCTION
Pneumoconiosis is one of the main occupational diseases for Hong Kong construction workers [1] . Although medical technologies are well developed, there is no effective treatment for health and safety patients. Construction workers have the highest possibility to be inflected for health and safety than other industrial workers. According to the data provided by the Labour Department in Hong Kong [1] , the number of inflected health and safety cases has persisted to decrease for 5 years. However, among about 256 cases of occupational disease confirmed in 2005, pneumoconiosis ranked second of about 68 cases received. From the statistics of the Pneumoconiosis Compensation Fund Board, at the same year, about $29 million was payable to the injured employees in minor cases and in cases involving sick leave exceeding three days.
Compared with other personal protective equipment (PPE), like safety helmets or safety shoes, awareness of wearing respirators is low. Workers who did not wear safety helmets or safety shoes can receive immediate accidents, but the respirators are for health hazards. Doubtlessly that using personal respiratory protective equipment (PRPE) under hot, humid, confined and poor ventilated area is uncomfortable for workers. The workers would think that wearing the PPE lets them inconvenience and discomfort during the operations. Health and safety has not been immediately aware, hence, it is more dangerous for frontline workers.
The Hong Kong government issued Chapter 360 Pneumoconiosis (Compensation) Ordinance to compensate for those suffered from health and safety as being a craftsman on sites [2] . Green developed a reputation risk management program to show that prevention is better than cure [3] . It is always better to prevent bad fortune from happening, then to cure it after it had been happened. Preventive measures for health improvement in the construction industry could be achieved only if concerns raised upon workers' inappropriate practice on construction sites. Regardless of the statutory requirement imposing in construction sites, most construction workers are unwilling to use PPE such as hardhat, protective gloves, goggles, respirator, ear plugs and safety belts. The PPE is used to protect workers against ill health and injury. Thus, for a long term measure, education of health awareness can help preventing problems on health and safety related risks. Before achieving the long-term measures, wearing mask seems to be the most effective and essential way of prevention.
Therefore, this paper aims:
1)
To examine perceptions on health and safety hazards; 2)
To investigate adverse outcomes including health and safety from hazards; 3)
To analyse awareness and attitude to use on site prevention equipments; 4) To study the existing legal implication in wearing PRPE at site work; and 5)
To provide recommendations in effectively reducing health and safety disease hazards on site.
HEALTH AND SAFETY HAZARDS
Hazards exist at every job site. This must be controlled if job is going to be completed in a right way [4, 5] . Hazards exist in many forms. A hazard has the potential to cause harm and risk as a function of the likelihood of the risk event and its consequence should it occurs. A hazardous condition exists when somebody is in danger of being injured or is exposed to a hazardous environment that could affect their health. Health and safety hazards may or may not produce immediate symptoms, but it has been gaining wider recognition in construction. Among these dangers are heat, radiation, noise, dust, shocks and vibrations, and toxic chemical [6] [7] [8] . Therefore, the hazard is a condition or changing set of circumstances that presents a potential for injury, illness or property damages [7] [8] [9] . Based on the Chapter 360 Pneumoconiosis (Compensation) Ordinance [2] , meaning of pneumoconiosis is: i) fibrosis of lungs due to dust of free silica or dust containing free silica, whether or not such disease is accompanied by tuberculosis of the lungs, or any other disease of pulmonary or respiratory organs caused by exposure to such dust; or ii) fibrosis of lungs due to dust of asbestos or dust containing asbestos, whether or not such disease is accompanied by tuberculosis of the lungs, or any other disease caused by exposure to such dust. Pneumoconiosis is a generic term describing a chronic occupational disease caused by the accumulation of dust motes in the lungs. Table 1 shows various types of health and safety diseases. The two most common diseases are silicosis and asbestosis (see Table 2 ). Over 90% of the cases received are working in the construction industry [1] . Table 3 and Table 4 summarise average age / degree of incapacity, and employment history of the health and safety cases received. Rather than from construction industry, the other cases were employed in ship building, repairing, demolition, and water transport, jade and gem polishing, enamel and ceramics making, and tombstone work. Table 5 notes the number of confirmed occupational disease in 2005. It was found that tenosynovitis and silicosis are the two common health problems in the construction industry. Health and safety victims are usually prone to shortness of breath after expending physical energy and when the condition is serious, they experience difficulty in breathing, and suffer from coughing and declining lung function. Health and safety diseases are long-term health problems and no effective treatment once it has been contracted; therefore, prevention is particularly critical. Hazard control is any means of eliminating or reducing risks resulting from a hazard [9] . There is more on-site health and safety awareness than just telling workers to wear them. Inspections, audits, training, equipment, and preventive maintenance are methods to control hazards [10, 11] . Risk assessment should not be carried out only once but it should be an exercise which should be done repeatedly at regular intervals. Formal review is better taken place on an annual basis.
PPE can be effective only if the equipment is selected based on its intended use, employees are trained in its proper use, and the equipment is properly tested, maintained, and worn. Civitello's study pointed out that exposure to toxic gases, fumes, dusts, and mists above acceptable concentration must be avoided [6] . When it is not feasible or possible to bring areas itself into compliance through the use of engineering and administrative controls, appropriate protective equipment or other protective measures are to be used to keep exposure of employees to air contaminants within the limits prescribed. Any equipment and technical measures used for this purpose must be reviewed for each particular use by a technically qualified person. In such circumstances, employees use all issued equipment at all times.
From construction site health and safety handbook for public work programme published by Environment, Trans-port and Works Bureau [12] , it is necessary to wear suitable respirators for protection when: i) sanding and rubbing down wood, filling materials and old paint; ii) spray painting; iii) steam cleaning; iv) cleaning cooling coils and filters with high pressure jets; v) all processes involving asbestos or asbestos based products, lead, and harmful or toxic chemicals in open vessels; vi) all processes that may give out silica dust or mercury vapour; vii) all work in a confined space; viii) atmosphere contains a nuisance, harmful or toxic dusts or gases; and ix) for rescue purposes. PRPE is a device that protect workers from inhaling harmful substances. These substances can be in the form of airborne vapors, gases, dust, fogs, fumes, mists, smokes, or sprays. Some PRPE also ensure that workers do not breathe air that contains dangerously low levels of oxygen. There are two major types of PRPE: i) air-purifying respirators, which remove contaminants from the air; and ii) atmosphere-supplying respirators, which provide clean air from an uncontaminated source. PRPE protect workers against insufficient oxygen environments, harmful dusts, fogs, smokes, mists, gases, vapors, and sprays. These hazards may cause cancer, lung impairment, other diseases, or death.
AWARENESS AND RESPONSIBILITY ON USING PERSONAL RESPIRATORY PROTECTIVE EQUIP-MENT
Many workers are unaware of potential hazards present in their working environment, which let them more vulnerable to injury. The workers complained that using PPE can slow down their efficiency, which also brings them uncomfortable feeling [13, 14] . Industrial accidents and occupational health and safety should be a major concern for organizations and society as a whole and those human factors play a major role in the causation and prevention of such accidents [15] . Discerning shareholders, clients and employees are increasingly putting pressures on corporations to act in a socially responsible way. This includes managing health and safety welfare of their employees [16] .
According to Guidance Notes on Protection of Quarry and Construction Workers from Silicosis [17] , employer is responsible to ensure that he / she protects his / her employees from health hazards at work and should take all necessary practicable measures. Employee is responsible to make proper use of equipment including personal protection devices such as dust masks when these are necessary and provided for safeguarding health. In general, employee is responsible to wear and to use appropriate PPE in operations where there is exposure to hazardous conditions or where need is indicated to reduce hazards. Company is endeavour to anticipate all such needs and issue appropriate PPE, but it remains the employee's responsibility to use all such issued equipment, and to advise company management had not been issued [6] . All employees on a worksite should understand their own health and safety responsibilities [18, 19] . Kennedy's study opined that never assume that a new worker, young or old, experienced or inexperienced, knows how to do the job in a safe way [4] . Manager should take advantage of any work-related health and safety training that is available, for example, seminars, videos, manufacturer's instructions, journals and books. There is nothing more important than on-site health and safety and health and safety of crews. Responsibility for managing a crew's health and safety is importance. Supervisor at any worksite is representing their companies, a spokesperson for a company's health and safety management program. He / she must recognize and reacts to unsafe behaviour or conditions on the spot. Physical hazards must be corrected, isolated, or barricaded as soon as possible, and to walk away from an unsafe act without responding to condone the act and to encourage it to be repeated in the future. The supervisors should be quick to praise safe behaviour, something that often get lost in the shuffle of day-to-day worksite activities [18, 20] .
Top management employees cannot delegate responsibilities in the area of the prevention programs. Employers, company presidents and plant managers must be willing to accept the responsibilities for occupational health and safety as an integral part of their jobs. They must establish health and safety policies, stimulate awareness of their health and safety, and show their own interests if others are to cooperate in making working conditions safe and healthful. Although attitude toward health and safety regulations and enforcement is negative, workers admit that health and safety regulations can protect them from accidents. However, the workers do not have a general picture on the health and safety regulations, in which they consider that main contractors are responsible for site health and safety, not the workers by law [13, 21, 22] . Chan and Tam's study suggested that government's attitude towards construction health and safety was an enforcement approach. This means that health and safety legislation was enacted to enforce contractors to follow it. However, this has created a culture for contractors in Hong Kong to "avoid" convictions [23] . Ong's study noted that it is important to consider management attitude and cost involved to implement preventive measures [24] . Cost and benefit are the main concerns for factory or plant managers. It is difficult to convince a manager of a construction company to purchase expensive protective equipment as a control measure against harmful dusts unless the manager considers that worker's health and safety is relevant to their benefit. However, management attitude towards health and safety and health controls of workers is extremely important. Worker's attitude towards health and safety performance and worker's perception of control over their own health and safety on the job were found significantly related to their perception of management's attitude towards health and safety practice and foreman's health and safety enforcement. Occupational Disease Number
Tenosynovitis of hand or forearm 75
Silicosis 68
Occupational deafness 60
Tuberculosis 30
Occupational dermatitis 10
Streptococcus suis infection 6
Gas poisoning 4
Asbestos-related diseases 2
Compressed air illness 1
Total 256
RESEARCH METHODOLOGY
To examine awareness, attitude and practice in using PRPE for construction projects, a questionnaire survey was conducted. Management teams and frontline workers were the survey targets which aim to show possible similarities and differences between management level considerations and on site practice. The survey was sent to 250 parties including various management teams and frontline workers working in demolition projects with company sizes within 100 employees. 203 had been received with the response rate of about 81.2%.
After received the questionnaire responses, individual structured interviews were arranged with eight interviewees, selected from the questionnaire respondents and different management levels: three from top management level, three from middle management level and two from frontline workers. The interviews were intended for gathering further comments; elaboration and interpretation on the results obtained from the questionnaire. Table 6 shows the summary of the respondents' background. As construction industry is a male-dominant industry, it was found that about 87.2% of the respondents are male. About 66.2% of the respondents are between 20 and 39 years old. Over 77% of the management team respondents received at least diploma education; while majority of the frontline worker respondents received primary and secondary school education. Majority of the respondents have less than five-year working experience and six-to ten-year experience of about 33.2% and 29.3%. In the Hong Kong working environment, it is very competitive, in which their working period is normally quite long. From the survey, majority of the respondents are working for six days per week of about 73.3% and nine hours per day of about 48.7%. From the interview discussions, one of the interviewees noted that members of a management team normally leave office after their supervisor(s) left.
RESULTS AND DISCUSSIONS

Background of the Respondents
With respect to the respondents' regular body check routine, about 74.6% of the respondents did not perform the regular body checking. An interviewee noted that he normally does the checking only because of his personal health problems. Table 7 summarises the survey results on the understanding of respiratory diseases. About 84.9% and 72.1% of the respondents did not sustain a respiratory disease, injury or impairment themselves or their family members or friends respectively while employed. Majority of the respondents heard about pneumoconiosis and with certain extent of the understanding from various channels. From the interview discussions, the interviewees noted that most employees are aware of the seriousness of various respiratory diseases, and their knowledge mostly gained from various promotion materials. The most common channels receiving the information for health and safety are training courses and television programs of about 33.2% and 25% respectively. Therefore, the interviewees suggested the government and related organizations should provide more training courses to construction practitioners in enhancing their awareness. 
Understanding Respiratory Diseases
Use of Respirators
From the survey results on using respirators shown in Table 8 , about 86.6% of the management team respondents and about 48.6% of the frontline worker respondents do not use respirators while working on construction sites. Responsibilities for managing a crew's health and safety are one of the most important elements on construction sites. During the interview discussions, one of the interviewees highlighted that to ensure health and safety behaviour and working environment on site, management team should take responsibilities to manage workers' health and safety by performing their health and safety behaviour. However, majority of the management team respondents did not perform well on using respirators on site, which is hard for frontline workers to follow directions for health and safety working environment.
According to construction site health and safety handbook for public work programme [12] , employee is responsible to ensure that he/she protects his/her employees from health hazards at work and should take all necessary practicable measures. From the survey results, it was found that about 30.2% of the respondents did not receive training for the use of respirators while employed. From the interview discussions, the interviewees explained that based on the multi-layered subcontracting system in the construction industry, main contractors do not have responsibilities to train their subcontractors. However, employers of the frontline workers are the different layers of subcontractors, who did not provide training to the workers. Another interviewee argued that the government should control multi-layered subcontracting system and thus their employees can ensure their health and safety working environment.
Health and safety promotion is an important element of prevention of health and safety hazards. Effective health and safety promotion on respiratory hazards can obtain positive effects. About 63.6% of the respondents understand the importance of using respirators on site from the promotion materials. It was also found that about 78.9% of the respondents are familiar with the risks of respirator fitting and about 80.8% of the respondents are familiar with respirator fitting. From the interview discussions, the interviewees argued that all employees should be familiar with the respirator fitting; it can directly affect their health. This also implicated that lack of training on the use of respirators is still occurred on construction sites.
From the survey results, although it is not all employees received training on the use of respirators and familiar with respirator fitting, about 94.5% of the respondents agreed with using respirators to avoid respiratory diseases or injury due to continuous working in dusty environment. This can b highlighted that employees have awareness on the use of respirators on site to protect themselves. From the interview discussions, one of the interviewees highlighted that they can understand the importance of using PPE, however, it will lower their efficiency and productivity. Therefore, not all employees are using respirators on site based on tight construction period.
Health and Safety Responsibilities
From the survey results shown in Table 9 , about 73.6% of the respondents agreed poor level of air contaminants on sites. From the interview discussions, the interviewees are glad to know that their management team staff understands their working environment. Furthermore, about 93.4% of the respondents agreed the necessity for workmen to use respirators at sites to protect themselves. One of the interviewees explained that most projects are carried out along the roads; air contaminant level is unacceptable, especially on windy day. It is necessary to protect themselves by using respirators.
About 90.9%, 94.1% and 93.3% of the respondents agreed that workmen health and safety responsibilities are from workmen themselves, supervisors and site management teams respectively. From the interview discussions, an interviewee noted that minimizing risks of suffering from health and safety related diseases should be the own responsibilities for workmen to protect themselves. Another interviewee also explained that supervisors and site management teams can only alert workmen using respirators in reducing the chances of health and safety related diseases; however, the main driving force in using respirators is still come from workmen. Another interviewee suggested that responsibilities towards health and safety should be shared among employers, management teams and workers to achieve the optimal results and prevention.
Although majority employees understand the seriousness of health and safety, from the survey results, about 81.3% of the respondents agreed that permitted work can be continuous even if workmen do not use respirators. This reflected lack of awareness of workmen on on-site health and safety. One of the interviewees suggested that the government should implement regulations and ordinances to protect employees' health and safety at early development stage.
Health and Safety Legislations
Regarding to the responsibilities if prosecuted due to the lack of using respirators at sites, about 87.5% and 90% of the respondents agreed that responsibilities should be from employers and workmen respectively (see Table 10 ). As discussed in the last section, an interviewee suggested that share responsibilities between employer and workmen can enhance health and safety awareness for both parties.
Although the respondents have different ideas for health and safety responsibilities, about 74.3% of the respondents agreed that it has comparatively lower awareness of using respirators than other PPE, including safety helmets and safety shoes. As discussed earlier, an interviewee explained that wear respirators is very discomfortable, which can also lower their efficiency and productivity.
Only half of the respondents agreed that Chapter 360 Pneumoconiosis (Compensation) Ordinance is fully covered for all related workers from the survey. From the interview discussions, an interviewee argued that the ordinance can only penalty employers lack of care to their employees.
Another interviewee explained that the ordinance is very clear in the health and safety responsibilities. Therefore, about 86.9% of the respondents agreed that ordinance for compulsory use of respirators can minimize risks of suffering from health and safety hazards.
About 86% of the respondents agreed that involving awareness of health and safety in green card testing system can significantly help improving health and safety awareness for the workers. From the interview discussions, one of the interviewees suggested involving basic knowledge of health and safety hazards and its health and safety protective methods in the green card testing system to ensure every on-site worker have enough knowledge on health and safety. 
RECOMMENDATIONS
Human factors play a major role in the causation and prevention of accidents and unsafe behaviour. To deal with the problems of low health and safety performance, following recommendations are raised.
Legislation
According to the Construction Sites (Health and safety) Regulations [2] , all persons entering and remaining on a construction site must have worn safety helmet. Injured with falling objects and bumping hazards was greatly improved. With the success in using safety hamlet, it is suggested that Legislation is one of the methods to change people behaviour, but in a compelling way. From the survey result, it was indicated that health and safety attitude of workers is positive but behaves negatively. This "right attitude" with "inappropriate behaviour" can be modified by changing the behaviour. Therefore, to ensure health and safety among frontline workers, compulsory use of PRPE should be enforced. To certain extent, the reluctance to use PRPE under hot, humid and poor ventilated areas is understandable. However, worker's health and safety is valuable. The legislation is one of the most effective and immediate methods towards reducing the existing hazards.
Health and Safety Management
Management of an organization plays a momentous role in implementing controls for health and safety hazards and getting people in an organization to incorporate health and safety into their operations. Health and safety plan, committees, risk management and assessment and health and safety analyses, are essential of a health and safety management. Among these, details of site health and safety supervision would be highlighted in this study owing to a multi-layered subcontracting system is commonly occurred in Hong Kong construction; it is one of the immediate and effective methods to strongly improve worker unsafe behaviour.
Good site supervision is one of the requisite elements to uphold health and safe conditions as it can ensure the implementation and development of health and safety policy. Project manager, general work supervisor, health and safety officer, health and safety supervision and foreman, on-site management staff, are responsible to plan, direct, help, train, coach and guide workers to perform safely. By these, unsafe condition and behaviour can be examined. Instant remedy and improvement can also be given.
The education level and health and safety awareness of frontline workers are relatively low. Training and guidance from management is essential to modify worker's unsafe behaviour. In other words, health and safety leadership is particularly important at the level of site supervisor. As such, they play a key role in ensuring a effective health and safety management system operates. Working effectively in supervision requires good communication skill. Management team, especially senior mangers, can communicate about the significance of health and safety objectives powerfully if they lead by example. Workers, hence, perceive what their superiors regard as important and act accordingly. Additionally, regular health and safety tours showing example of good and bad performance should be arranged. It is easy for workers to practically understand health and safety issues.
Re-design, re-specification and revision of construction methods should also be considered to improve the on site health and safety performance. The use of PRPE should only be considered as an additional protection.
Health and Safety Training
Training is a fundamental unit of an effective health and safety program. By providing proper training, it can identify responsibilities between management team and frontline workers. The basic components of health and safety training should consist of a health and safety induction training and green card system.
It is required that every worker employed in a company should undertake the health and safety induction training. General and specific health and safety issues are consists of: i) employees' attitude on health and safety at work; ii) health and safety regulations and site health and safety rules; iii) safe working procedure and guidelines; iv) use of PPE; v) company health and safety policy; vi) general conditions of construction site; vii) special aspects of project and potential hazard; viii) emergency measures and first aids; and ix) accident reporting and claim procedures. Among these issues, it is recommended that it should be strongly pointed out the other consequence of health and safety which can affect long-term health and safety effects. The training program should be designed to ensure all employees understand and are aware of health and safety hazards to which they may be exposed and proper methods to avoid it. Therefore, it is better to explain in details how the invisible respirable particles penetrate the smallest airways in the lung.
The green card system is a mandatory basic health and safety training course for all employees. However, usually, it is a one-day course. It does not mention much about respiratory hazards, corresponding protective equipment and other issues. Thus, there should be one compulsory or an individual section for the awareness of health and safety in the existing green card system.
CONCLUSION
This paper investigated subjects on how to improve and helps craftsmen, frontline workers, on minimizing health and safety risks. In addition, awareness, attitude, behaviours and current practice of the management team and frontline worker were examined. Questionnaire survey and structured interviews were conducted. From the survey results, it was found that awareness and understanding of the health and safety hazards is insufficient. Moreover, workers are not familiar with the risks of respirator fitting. Health and safety awareness can influence health and safety attitude and behaviour. The lack of training on health and safety issues causes low awareness of health and safety which would make worker more vulnerable to illness, and thus low health and safety performance. Implement sufficient mitigation measures should be the first step to improve health and safety performance in the construction industry. Recommendations to improve health and safety awareness and understanding of respiratory diseases were also given in this study.
